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; of periodic processes Te 
PERIODICAL: Radiotekhnika, v. 18, no. 1, 1963, 3-11 
TEXT: By applying the Laplace transformation the author 


solves the problem of the steady state response of a linear system =. 
with Lumped constants, excited by periodical pulses. The expressions | 
for the steady state response of the system are derived for the case) - 
when the polynomial in the denominator of the Laplace transform has | 
n different roots, and separately for a multiple root. These express: 
sions are useful dn problems involving any linear system with lumped 
parameters. ; 
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- , AUTHOR: Klyatekin; I. a. (Honorary member) . 


TITLE: Integral equation of an antenna and the method of indyced emf [ Report at 
_ NTORIE, Leningrad, 7Mar63 ] 


“SOURCE: Radiotekhnika, v. 19, no. 4, 1964, 5-16 


: ‘ TOPIC TAGS: sotehina, antenna theory, antenna integral equation, snaueed emf 
{ - method, radio communication 


ABSTRACT: The development of E. Hallen's (Nova Acta, Uppsala, no. 4, 1938) 
: - trans mitting-antenna integral equation (10) is criticized on the grounds that it 

. . neglects the lateral field intensity. created by the exciting device. The neglect- 

' ance was justified by the fact that the exciting field moment in the gap is very 

j . small due to the small gap length for electric currents or due to a small cross- 

i section of the conductor for magnetic currents. The present article refates this . 
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| TITLE: Generation of sound by @ vortex system 
| SOURCE: AN SSSR. Lavestiya. Mekhanika zhidkosti 1 gaza, no. 6, 1966, 87-92 


TOPIC TAGS: fluid dynamics, sound propagation, sound generation, sound wave, vortex 
flow, turbulent flow 


ABSTRACT: The problem of acoustic radiation from turbulence is considered. The 
generation of sound in a weakly compressible medium by elementary vortex formations: 
1) two vortex lines of equal intensities radiating cv'!ndrical waves, and 2) two 
vortex rings of equal intensities radiating spherical waves is investigated by using 
| the Lighthill approach. Expressions are derived for the intensity of the sound field 
and the radiation energy flux for both cases. It is shown that the intensity ef 
sound in the first case is proportional to M’ where the Mach number H = «/2hc, « is 
the intensity of the vortex, 2h is the distance between vortices, and c is the speed 
of sound. In the second case, the intensity of sound is proportional to M° and the 
energy radiation is of quadrupole nature. This agrees well with the results obtained 
by Lighthill. Orig. art. hast 40 formulas. [AB] 
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TITLE: Homogensous and isotropic turbulence in Slightly compressible modius 


476 0485 


TORIC YAGI2 atnospherte turbulence, turbulent flow 


ASSTRACT: The author has investirated homozenzous , isotropic turbulence in a 
Slishtly compressible medium. The equations of hydromchanics are linearized for the 
values deseribing the acoustle field, conserving its interaction with the eddy field, 
A quailtative study was made of the role of inertial forces and pressure forces tn 
ecnange of energy of such a medium. An eqtution is derived which represents an exe — 
pansion of tho balance equation for total energy for the small paranoter Bupha — 
the ratio of the characteristic vatues of tho fiuations of the potential and 
solenoidal components of velocity. Ina slightly compressible turbulent flow In the 
presence of foreign random acoustical waves the value is proportional to the Mach 
number M =u, /e « towever, if there ara only fluctuations of density, generate 

by the flow itgeif, in this case f~M* ., Orig, art. has: 28 fonmlas. 
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TITLE: Investigation of the inter- impurity recoabinat {on batveen phosphorus and 
boron in silicon 


SOURCE: Finika tverdogo tela, v. 8, no. 11, 1966, 3449-3450 . 
TOPIC TAGS: silicon semiconductor, radiative recombination, epr spectrua, ‘teuperat 


. ace Nm ARGos{oas (AN) «SOURCE Cope: OBST / 37 GTI 


dependence, impurity conductivity, activation energy 


ABSTRACT: In view of lack of data on the temperature dependence of inter-inpurity 
recombination, the authors used electron peramagnetic resonance to study this recom 
bination in silicon at temperatures 4.2K and below. The procedure used was that de- 
veloped by A. Honig and R. Enck (Proceedings of Symposiua on Radiative Recombination 
in Semiconductors, Paris, July, 1964). ‘The investigations were made on two samples 
containing different phosphorus and boron concentrations. To disturb the equilibrius 
in the distribution of the electrons between the boron and the phosphorus, the sample 
was illuminated by a pulse of light from an infrared monochromator. the EPR spectra 

| were recorded at different intervals after turnirg off the light. The time dependence 

{ of the neutral phosphorus atoms was determined by measuring the anplitudes of the 
lines. The results have shown that the equilibrius is not established exponentially, 
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owing to the uneven distribution of the impurity atoms. ‘The rate of inter-impurity © 
recombination depends strongly on the impurity concentration and increases with de- | 
creasing temperature. ‘The time during which the excess concentration of neutral 
atoms of phosphorus decreases by a factor e is found to be t = toexp(OE/k? » where 

GE « 5 x 10°* ev and t) = 8 sec (T= temperature, k = Boltzmann's constant). It is 
noted that AE is of the same order of magnitude as the activation energy corresponde | 
ing to the temperature dependence of the impurity conductivity of copper atoms in 
germanium and phosphorus and boron atoms in silicon. Consequently, measurement of 

AP over a wide temperature interval and measurement of the activation energy in the 
same samples would permit a more thorough study of inter-impurity recombination. 

Orig. art. has; 2 figures. : 
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Nekotoryye probleay prochnosti tverdogo tela; sburnik atatey (Som Problems 
in the Strength of Solids; Collection of Articles) Moscow, Izd-wo AN SS8R, 
1959. 366 p. Errata slip inserted. 2,000 copies printed. 


Ed. of Publishing House: Y. I. Aver'yanov; Tech. Ed.: R. 9. Pevzner} 
Editorial Board: A.F. Ioffe » Academician; G. V. Kurdyumov, Acadenician; 
S. N. Zhurkov, Corresponding Member, USSR Academy of Sclences; B. P. 
Konstantinov, Correspoading Member, USSR Academy of Sctencess F. F. Vitean, 
Doctor of Physical and Mathematical Selences, Professor (Resp. Ed. ); L. A. 
Glikwan, Doctor of Technical Sciences, Professor; N. A. sin, Doctor of 
Physical and Mathematical Sclences; V. A. Stepenoy, Doctor of Technical 
Selences; Ya.B. Fridman, Doctor of Technical Sciences, Professor; B. 8. Ioffe, 
Candidate of Technical Sctencas (Deputy Resp. £4.). 


PURPOSE: ‘This book ts intended for construction engineers, technologists, physic- 
iste and other persons interested in sha strength of satertals. . 


COVERAGE: This collection of articles vas compiled by the Otdeleniye fiziko- 
matematicheskikh nauk AN SSSR(Dapartwent of Physical end Mathematical Sciences) 
and the Fiziko-¢ekinicheskiy institut AN SSSR (Institute of Applied Physics, 
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Som Problems in the Strength (Coat. ) gov /2385 


Academy of Sciences, USSR) in commemoration of the 80th birthday of Nikolay 
Nikolayevich Davidenkov, Member of the Ukranfan Acadeny of Sciences, founder 
and head of the Otdel prochnosti materialoy (Dopartaent of the Strength of 
Materials)at the Institute of Applied Physics, Academy of Sciences, USSR; 
founder of the Fakul‘tat fizicheskog> metallovedeniya (Department of Physical 
Metallurgy) at the Leningradskty politekhnicheskly institut (Leningrad Poly- 
teckaic Institute), recipient of the Stalin Price Hee Y the Order of the 
Red Banner of Labor (1945) and the Onier of tanin (1953). ‘the articles deal 
with the strength of materials, phenomena of imperfect elasticity, temper 
brittleness, hydrogen embrittlement, cold brittleness » influence of deforn- 
ation speed on the mechanioal properties of materials, fatigue of astals, and 
general problems of the strength, plasticity, and mchanical properties of 
nonmetals. Nimearous personalities are mentioned in the introductory profile 
of Professor Davidenkov. References are given at the end of each article. 


TABLE OF CONTENTS; 


Nikolay Nikolayevich Davidenkov (on his 80th Birthday ) 5 

Vasil'yev, D. M. (Politekhnicheskiy institut iment M. I. Kalinina, ,. 
Leningrad-Polytechnic Institute imeni M. I. Kalinin, Leningrad). Na- 
ture of the Bauschinger Effect 
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Some Problema in the Strength (Cont. ) 90V/2385 


Rovinskiy, B. M., and V.M. Sinayskiy (Institut mashinovedenitya AN USSR ¢, 

Moskva (Institute of Mechanical Engineering, Academy of Sciences, USSR, 

Moscov). Investigation of Individual Grain Deformation in @ Polycrystal- 
line Body During Simple Tension 4g 


Klyavin, 0. +, and B. f. Salrmoyv (Piziko-tekhnicheskiy institut AN SSSR ; 
Gs lantagrad - Institute of Applled Physics, Academy of Seilences, USSR, an 
Leningrad). Study of the Width of X-ray Lines of Mickel Deformed at 4.2% 56 


Gindin, I.A., B.d. lasarev, Ya.D. Starodubov, and V.I. Khotkevich 

(Fistko-tekrnicheskly institut AN USSR-Institute of Applied Physics, 

reread of Setences Usr. S9R, Khar'kov). Low-temperature Polymorphisa of P 
tals 2 


Zhurkov, 8.N., and £.Ye. Tomshevskty (Institute of Applied Physics, 
Academy of Salences, USSR, Leningrad). ‘Mme Dependency of Strength 
Under Different Load Conditions 6&8 
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Bokshteyn, 8.Z., T.T. Gudkova, A.A. Zhukhovitsktly, and 8.7. Kishkin. 
Influence of Stresses and Deformation on the Process of Diffusion 76 


Pines, B.Ya., and A.F. Sirenko (Gosudarstvennyy universitet {meni Gor'kogo, 
g- mhar'kov State University iment Gortkty, Khar'kov). Diffusion Creep of 
Cermet Specimens Pressed From Povdered Iron 


Syutkina, V.I., and B.S. Yakovleva (Institut fiziki metallcy UPAN SSSR, 

. Sverdlovek-Inetitute of Metal Physics, Ural Branch, Academy of Sciences, 
USSR, Sverdlovsk). Influence of Alwainws and Copper on the Deformation 
of Nickel 93 


Kontorova, T.A. (Institut popuprovodnikoy AN SSSR, Leningrad-Seat- 
conductor Institute, Academy of Sciences, USSR, Leningrad). Relationship 
Between the Mechanical and Thermal Characteristics of Crystals 


ip age 


Garber, R.I., and I.I. Soloshenko (Gosudarstvennyy pedagogicheskly institut 
imeni 0.8. Skovorody, Khar'kov-Gtate Pedagogical Institute iment cs 
0.8. Skovorda, Khar'kov). Strengthening of Rock Salt Crystals by Re- 
peated Reverse Bendin 
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Some Problems in the Strength (Cont. ) 


Oaydukov, M.G., and V.A. Pavlov (Institute for Metal Physics, Ural Branch, 
Academy of Sciences, USSR, Sverdlovsk). Some Aspects of Stress Relaxation 
in Bronte mM, .Z-1 


Tsobkallo, 5.0., and Z.A. Vashehenko (Polytechnic Institute iment MI. 
Kalinin, Leningrad). Increasing the Blastic Limit and Decreasing the 
Elastic Aftereffect During Cold Hardening and Tempering of Spring 
Aluminua Bronze BrA7 


Olikwan, L.A., and N.N. Kolgatin (NIt po pererabotke nefti 1 poluchentyu 
iskusstvennogo shidkogo topliva, g. Leningred-Gclentific Research Insti- 


tute for Petroleum Refining and Production of Synthetic Liquid Pls, 
Leningrad). Nature of the Physical Yield Point of Steel 


Moroz, L.8., and Yu.D. Khesin. Investigation of the Hydrogen Eabrittle- 
ment of Two-Phase TMtanium Alloys 


Potak, Ya.M., and 0.P. Breslayteeva. Rydrogen Enbrittlement of Steel and 
the Influence of Mechanical Testing Conditions on Its Occurrence 
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Some Problems in the Strength (Cont. ) 80¥/2365 


Sokolkov, Ye.N., V.D. Gadovekiy, and §.N. Petrova (Institute for Metal 
Physics, Ural Branch, Academy of Sciences, USSR, Sverdlovsk) Structure 
of Austenite Grain Boundaries and the Temper Brittleness of Structural Steel 165 


Ageyev, H.V., and V.A. Trapeznikov (Institut metallurgi{ AN SSSR, g. 
Moskva - Metallurgical Institute, Academy of Sciences, USER, Moscov). In- 
fluence of the Degree of Purity on Cold Arittleness and Cther Properties 


of Chromius 172 
Markov, V.0., P.O. Pushkor, and Ye.D. Teplova. Cold Bardening of Pear- 
litic Steel With an External Layer of Austenitic Steel Alloy 179 


Sakharov, P.S. (Industrial‘nyy institut imeni Kuybysheva, g. Kuybyshev - 
Industrial Institute imeni Kuybyshev, Kuybyshev). Effect of the Cooling ; 
Rate and Some Other Puctors on Rupture Strength of Chromiue-Aluminum Steel 187 


Shevandin, Ye.M. (deceased), I.A. Rasov, and A.V. Yefimov. Influence of 
the Scale Factor During Plastic Deformation and Rupture cf Steels of 
Varying Strength 
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Vitman, F.P., and V.A. Stepanov (Institute of Applied Physics, Academy 
of Sciences, USSR, Leningrad). Influence of reper ig sy oon the De- 
formation Resletance of Metals at Impact Speeds of 10“- 1 sec 


Zlatin, N.A. (Institute of Applied Physics, Academy of Solences, USSR, 
aninered) Role of Compressibility in the Dynamic Deformation of Plastic 
es 


Konstantinov, V.N., and Ye.I. Mumofeyey. Influence of a High Deformation 
Rate on the Mechanical Properties of Steel Alloy Type V-95 After Varying 
Degrees of Aging 


Ushik, 0.V., and Yu.Ya. Voloshenk -Klimoviteskly (Institute of Mechanical 
Engineering, Academy of Sciences, USSR, Moscow.) Resistance to Initial 
Plastic Deformtion During Impact Stress Under Lov-temperature Conditions 


Glikman, L.A., and V.P. Tekht. Physical Nature of Metal Fatigue. 


Kudryavtsev, I.V., and N.M. Savvina (TsNITTMASh - Central Scientific Re- 
search Institute of Technology and Machinery). Fatigue Strength of Large 
Plates 
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Ratner, 3.f., N.V. Kadobnova, and Ye.A. Petrov. Effect of Size of Test 
Plece on ite Strength Under Repeated Stresses 


Serensen, 8.V. Accumulation of Fatigue Damage in Tron With Globular 
Graphite During Reverse Bending 273 


Drozdovskiy, B.A., and Ya.5. Fridmno. Sensitivity of Metals to Cracks 280 
Zilova, T.K., N.I. Petrukhina, and Ye. B. Fridman. Kinetics of Deform- 

ation and Rupture Processes in Connection With the Resesve of Elastic P 
Energy 1h 


Likhachev, Yu.l. (Industrial Institute imeni Kuybyshev, Kuybyshev). . 
Deteratoation of the Rupture Strength of a Plastically Deformed Metal 312 


Volkov, 9.0. (Ural‘skiy politekhnicheskiy institut iment 9.é. Kirova, 


&- Sverdlovak- Ural Polytechnic Institute imeni 8.M. Kirov, Sverdlovsk). 
Principles of the Statistical Theory of Strength 
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Burmkina, 0.P., and F.8. Savitekty (Sverdlovekty filial VIII mstrologit 
iment Mendeleyeva-All-Union Sofentific Research Institute of Metrology 

iment Mendeleyev, Sverdlovsk Branch). Mechantoal Properties of Tempered 
Steel Under Biaxial Tension 334 


Vitean, F.P., 8.N. Zhurkov, B.Ya. Levin, and ¥.P. Pukh (Institute of 
Applied Physics » Academy of Sciences, USSR, Leningrad). Problem of In- 
creasing the Strength of Glass 340 
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‘Tempered Olasses by the Mechanical Method 
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St of the mechanical properties of solids, especially metals, at 
b,2°K and lower, Part 2: Rupture test ef coarse crystalline aluainus 
(99.996 o/e) and of the superflaid alusinus alley 1.956 Fite svere 
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(Aluainus—Testing) (lew temperature research) 
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AUTHORS 1 
TITLE: 


PERIODICAL: 
ABSTRACT: 


Card 1/2 


Kiyavin, 0. Vu, Stepanov, A. Y. 


Study of the Nechenio Properties of Metals at the Temperature 
of Liquid Helius 


Pistka tvergogo tela, 1959, Vol 1, Rr tl, pp 1133 = 1135 (vssp) 


At the third (1956) and fourth (1957) All-Union Conference 

for the Physics of Low Temperatures reports were given on the 
following investigations: The extension diagrams of the metals 
Al, Pb, Cu, Ni, Ta, T4, Cd, Fe-Araco, alloy ¥-95, steel-3, 
a-brase and of plexiglass were ceasured at 300, 78, 4, 2 and 
1.6°K. The following information has been derived from the main 
results: 1) for the measuring of the extension at tenperatures 
from 4.2 to 1.3°K « method and a corresponding measuring inetru- 
ment were developed. 2) In the tenperature range 4.2 - 1.6% 

the temperature has an influence on the mechanio properties of 
the samples. 3) Nuserous Jusps ocour in the extension Giagrans 
of many metals and alloys, which cannot be explained ae yet, 

4) A change in the Tupture character of aluminum wae observed 

in the range from 4.2 to 1.6%, 5) The plastioity 1# maintained 
in all metals and a-brase up to 1.6°K. Extension is larger with 
Al, Cu, Ni and Pb than at 300°K. In Pe-Arnaco and Ta a noticeable 
increase of the modulus of elasticity can be observed. 6) In 


oS yeaaire : 
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Study of the Mechanic Properties of Metals at the = S0V/181-1-11-16/27 
Temperature of Liquid Heliun 


ASSOCIATION: 


SUBMITTED: 
Card 2/2 


aluninus gn increase of the real rupture resistance (S,) up to 
150 kg/mm? can be observed. 7) The influence of tesperature 

on the mechanical properties of the aluainua alloy ¥-95 (in 
hardened or non-hardened state) and steel-3 ie stall. It is . 
generally valid that ot lower temperatures the strength (soli- 
dity or toughness) of the alloys is less than that of the pure 
metals from which the alloys have been prepared. 8) Por alu- 
minug of @ purity of 99.3% (hardened or non-kardened) the 
measured characteristic quantities summarized in table 1. 9) 
Figure 1 gives a 6raphic illcstration of the Plastio deforza. 
tions of non» hardened 4} of 99.3% purity at T300°K and after 
deformation at Te4.2 and 1.69% with £& 19%. The curves are 

not in accordance with one another. The chief of the Laboratory 
of Low Tesperatures, HN. M. Reynov supported these investigations 
by helpful assistance. There are 1 figure, 1 table, and 11 ref~ 
erences, 6 of which are Soviet. 


Piziko-tekhnioheskiy institut aN SSSR, Leningrad (Physico«teche 
nical Institute of the 4g USSR, Leningrad) u- 


Mareh 24, 1959 
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AUTHORS: Klyavin, 0.V. and Stepanov, A.¥"/126-8-2-17/26 


TITLE: Study of Mechanjoal Properties of Solids, Especially 
Metals, at 4.2 “K Absolute and Lower. I. Testing 
Polyorystalline Aluminium (99.3%) to Fracture 


PERIODICAL! Fisika metalloy 4 metallovedentye, 1959, Vol 8, Mr 2, 
pp 274 ~ 282 (USSR) : 


ABSTRACT: Tests were carried out on a machine due to A.V. Stepanov 
(Ref 10) shown in Figure 1, The lower part was placed 
in 4@ Vessel containing liquid nitrogen, which was in 
turn iamersed in liquid helium. Measurements were carried 
out by an elastic dynamometer. RBlongation was measured 
to 4 0.01 am. The rate of elongation was 0.4 ~ 1.6 mm 
per minute. The aluminium used contained 0.05% Cu, 

003% Po, 0.335% 81 and 0.1% other impurities, Samples 
were heated in vacuo for one hour at $00 °C and furnace- 
Cooled for 3-4 hours. Results are given in Table 1 and 
Pigure ae The plasticity of gliuminium 1s maintained down 
to 1.6 “K. The curve at 1.6 “K has a kink just before 
fracture, At 4.2 °K, the sample fractures with very 

Cardl/3 little necking but at 1.6 “K necking again appears. The 
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, S0V/126-8-2~17/26 
- Study of Mechanical Properties of Solids, Especially Metals, at a 
4.2 “K Absolute and Lower. I. Testing Polycrystalline Aluminius 
(99.3%) to Fracture — 


type of fracture is shown in Figure 4 (going from left to 
rigs test temperatures are 300, 78, 4.2, 1.6 “K). At 
1. K, the strength is very high and of the order of 


150 kg/ma*, Figure 5 shows the relationship between 
atrength and temperature. If this curve is extrapolated 


the gheoretical strength (800 kg/mm”) 48 reached at 

0.3 Ke Thus, tests at lower temperatures are required. 
The strengths already obtained are of the same order as 

those obtained for metal whiskers. Tests on unannealed 
aluminium gave similar results. Plasticity at 1.6 "K 

is 5 times greater than at 300 “K (Figure 6). oT 
The types of fracture are similar to those for annealed 

aluminium (Figure 7) and at 1.6 “K kinks are observed in 
the curve just before fracture. : 
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- SOV/126-8.2-17/26 
Study of Mechanical Properties of Solids, Espectally Metals, at 


4.2 “K Absolute and Lower, I. Testing polycrystalline Aluminius 
(99.3%) to Fracture 


There are 7 figures, 2 tables and 13 references, 5 of 
which are English, 1 German and 7 Soviet. 


ASSOCIATION: Levingradskiy fisiko-tekhnicheskiy institut ANSSSR 
{Leningrad Physico-technical Institute of the 
Ac.8¢e., USSR) 


; SUBMITTED: July 11, 1958 
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TITLE: 


PERIODICAL: 


ABSTRACT: 
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Klyavin, O.V. and Stepanov, A.V. 
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Study of the Mechanical Pro erties of Solids, Especially 
Metals at a Temperature of 4.2°K and Lower. III. 4 
Mechanical Properties of Iron,\Titanium,| Tantalum and 


St atat a Temperature of 4.2 °K and Lower 


Fizika metallov i metallovedeniye, 1954, vol &, Nr 6, 
PP 922-927 (USSR) 


This work, which is a continuation of published work 

(Ref 1,2), used the same procedures and test-ptece 
dimensions, It was reported at the XI Scientific- 
Technical Session on Heat~-Resisting Non-Scaling Alloys 

and Cermets (Moscow 1957) and the IV All-Union Meeting on 
Low-Temperature Physics (Moscow. July 1957). The iron 
used was Armco grade, specimens burned from 12 mm diameter 
rod being polished with emery paper (14 micron grains) and 
vacuum annealed at 600°C for 1 hour. The stress-strain 
diagrams for 300, 78, 4.2 and 1.6°K are shown in Fig 1, 
details of the mechanical properties being given in 

Table 1, which include results obtained by some other 
methods. Fig 2a shows the fracture region of iron at 
4.2°K. The work showed that there is practically no yw 


A 
rete: 
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Study of the Mechanical Properties of Solids, Especially Metals, 
at a Temperature of 4.2°K and Lower. 111. Mechanical Properties of 
Iron, Titanium, Tantalum and St 2 at a Temperature of 4.2°K and Lower 


Card 2/3 


uniform plastic elongation at low temperatures. Similar 
results were obtained later in the USA (Ref 5,6). The 
titanium (0.13% Fe, 0.14% Ni, 0.07% C, 0.072% Ng) 

specimens were prepared in the same way from 10 mm 

diameter rod, the annealing temperature being 800°C. 

Test results are shown in Table 2 and Pig 2, the effect 

of low temperatures on the properties being similar to 

those for iron with increasing yield-point stress and 
disappearance of uniform elongation. Tantalum (0.63% Nb, 

0.1% Ti, 0.004% Si, 0.025% Mo, - 0.039% W) sperimens were 
turned from 8 mm diameter rod and vacuum anneaied at 

1100°¢C for 2 hours. The results are shown in table 3 

and Fig 4 and are similar to those for iron. Fig 25 shows 

the fracture region of a tantalum test piece at 4.2°K. 

No differences in mechanical properties for the super- 
conducting and non-superconducting regions were observed. 

The preparation of specimens of St 2 steel (0.2% C) was 
identical to that of iron specimens. The results are " 
shown in Table 4 and Fig 5. With this, as with the other)” : 
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PERTODICALs Pizikea tverdogo tela, 1960, Vol. 2, Mo, 8, pp. 1897 - 1899 


TEXT: The author of the present article &ives a report on the resulta of 
the following experimente: Aluminua of « purity of 59-48 1} was annealed 
and then subjected to a 15% tensile deformation at 4.2°K. After the 
Specimen had recovered, it was heated and further deformed at 300K until 
it was destroyed. 2) Two annealed specinens were subjected to a 19% ix 
preliajnary deformation at 300°K, after which one Specimen was deformed 
at 4.2°K, and the other at 1.6°K until they were destroyed. 3) q¥o none 
anngaled specimens were subjected to plastic deformation at 4.2" and 
1.6°K, Tespectizely (data in fable 1), after which they were further 
deformed at 1.6 and 4.2°K, respectively, until they were destroyed. Two 
annealed copper specimens of a purity of 99.9% 1) were plastically : 
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ture of 4.2 K and Below. ¥. The Effect of a BO06/B063 
Preceding Plastic Deformation on the Mechanical Properties of Alusinua, 
Copper, and Nickel 


deformed at 4.2%, one of them by 14% gnd the other by 41%. after they 
had recovered, they were heated to 300°K within 17 ain and then deformed 
at rocm temperature until they were destroyed. 2) An annealed specimen 
was subjected to a 34% deformation at 500 K. After it had recovered, it 
wae further deformed at 4.2°K until it was destroyed. 3) Non-annealed 
specimens underwent a previous deformation at J00°K, after which they 
were destroyed at 4.2 K. The results obtained are Given in Pig. 3 and 
Table 2. Nickel of a purity of 99.94%: was 1) annealed, stretched 

23% at 500K, further etretohed by 1.5, 4.5, 8.0, and 15.5% at 4.2°K, and 
finally destroyed. 2) phree annealed specimens were atretched by 10, 
17.5, and 26.5% at 4.2K. after they had recovered, they were further 
deformed at 300°K until they were destroyed. Numerical results are given 
in Pig. 5 and Table 3. Summing up: The atretoh diagrams of the previously 
deformed specimens are no simple functions of the experimental teapera- 
ture, but depend on the kind, degree, and $emperature of the previous 
deformatiog. A previous deformation at 1.6° and 4.2K has a strong effect 
on the strength and plasticity of the metals investigated. The plasticity 
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Preceding Plastic Deformation on the Mechanical Properties of Alusinus, 
Copper, and Nickel 


characteristics of the non-annea}ed specimens found at 1.6° and 4.2% 
differed from those found at 300°K to a greater extent than in the case of 
annealgd Specimens. It was found that previous deformation and hardening © 

at 300 K influenced the kind and nuaber of discontinuities of the 
characteristics at 1.6°x (for @luminum) and 4.2°K (for copper). This 

effect was not found in the case of nickel. The stretch diagran shows 
that nickel and copper had a “fluidity area" at 4.2K after they had been 
previously deformed at 300°K. Th existenge, nuaber, and kind of the (x 
discontinuities ocourring at 1.6° and 4.2°K depend on 1) the experimental 
temperature, 2) the initial state of the structure of the material, and 

3) on the material itself and ite degree of purity. The author thanks 
_ Professor A. ¥. Stepanov for his supervision of and interest in this 

work, and N. M. Reynov, head of the Cryogen Laboratory of the Leningrad 
Institute of Physics and Technology of the AS USSR, for his assistance. 
There are 5 figures and 11 references: 9 Soviet, 1 US, and 1 British. 
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TITLE: 


PERIODICAL; 


ABSTRACT: 


£/126/60/009/05/025/o025 


Elyavin, 0.V. and St epanov” °A3¢F3 
ES 

Postscript to the Paper "Study of the Mechanical 

Properties of Solids, Particularly Metals, at the 

Temperature 4.2 "K and less. 1, Tensile Test of 

Polycrystalline Aluminium (99.3%)" (Same Journal, 

1959, Vol 8, Nr 2, p 274) ae ie 


Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 5, 
p 800 (USSR) 


The authors of the paper express their acknowledgment 


to the Head of the Cryogenic Laboratory of the Fiziko- / 
tekhnicheskiy institut AN 88SR (Physics-engineerin 
Institute of the Ac.Sc., USSR), NM. Reynov. and to the 
employees of the Institute - G.A. Gukasov, G.N. Andre ev 
and MF. Stel'makh for their considerable assistance in 
Carrying ou @ work described in the paper. The . 
information contained therein Was presented at the 


Third All-Union Conference on Low-temperature Physics, 
Leningrad, June, 1950. : 
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# 21h27 
’ AUTHORS: Kiyavin, 0.V,, Smirnov, 8,1, 
seeeneneceree oe nan Tic, nennnnnennnnnvearennaneunensente 


y 
TITLE; Studying the Width of Roentgen Lines cf Seri eee at & XK 


PERIODICAL; V 68b,1 Nekotoryye protl, gprochnost: ‘verdege tela, Mosconw-Lenin- — 
gred, AN SSSR, 1959, pr. 36-60 


TEXT: The authors investigated tre width of the reflex (420) <f Ni defor. 
ed ty elongation at 4,2, 77°K and room temperature, and changes in width during 
annealing up to 700°C, It-was found tha*® tne width increased with a higher defers. 
ation degree and dropping temperature of deformation; in the case 4f stepped 
deformaticn of the specimen at various tenperatures, it wae ¢stablished that the 
changes in the width depended on the “emperature cf the sreceting deformation, 

The authors note the similar course of curves cf charges in width and. elongation 
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Studying the Width of Roentgen Lines cf Nickel, Defcrzed at & 2°% 
curves, I% 1s established that the temperature of eliminatirg cryatal lattice 
distortions during annealing process is the lower, the lower the Semperature 


of deformation of the spesimer., ‘There are 18 references, 


A.B, 


Translator's note: This ts the full translation of the crigiral Russtan ats¢res¢, 
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(Metals at low temperatures) 
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F,4300 (/066 1464 1072) B101/8214 
AUTHORS: Klyavin, Qe Ve and Smirnov, B. I. 
TITLE: Study of the x-ray line-width of aluminu.. deformed at 4.2°K 


PERIODICAL: Fizika tverdogo tela, v. 3, now 5, 1961, 1355-1337 


TEXT: The object of the work was to extend the data on the broadening of 
the x-ray lines of deformed alusinum to temperatures lower than those 
studied so far. The aluminum studied was of the type ABOOO (AVO00) which 


‘was deformed at 300, 77, and 420k The 20 - 0.5 + § mm large sample was 


heated at 150°C in vacuum (1074 mm Hg) and then stretched at a rate of - 

1.6 mm/min and the same temperature by an apparatus described in Ref. 9 tb 
(0. V. Klyavin, A. V. Stepanov, FMM, 8, 274, 1959). The x-ray pictures 

were taken at 300°K, by means of YX-50K(URS-501). The 200 and 400 inter- 
ference line in the K, radiation of fron was investigated. The following 
results were obtained (Fig. 2): 1) Initially, the width of the line in- 

creases rapidly with deformations 2) the increase of width at lower de- 
formations ia larger} 3) the curve of the line broadening becomes gradually 
flatter, as deformation increases. The quantity D of the block and its 
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distortion Ad/d of the second kind was caiculatod on the strength of the 
broadening of the 200 and 400 line under the assumption that the line 
intensity follows a Gaussian curve. ‘he results -f{ this calculation are 
@iven in the table, It was found, further, that the broadening of the line 
decreases again during a longer storing (Pig. 7). It had been observed by 
other research workers (M. 8. Paterson, Ref. 2, see below; N. N. Davidenkov, 
B. I, Smirnov, Iav. AN SSSR, ser. fiz., 23, 674, 1959) thas the samples 
‘initially deformed at low temperatures showed no broadening of the x-ray 
lines on further deformation at higher tempeiatures. This «as confirmed 
experimentally. Since, however, samples deformed at the teaperature of 
liquid holium did not stand a second deformation at 300°K, a cold harden- 
ing was carried out by compression between hard plates. Jn this way 

(Fig. 3) there occurred a diminution of the line width to about the same 
value as was observed after maximum stress at 300°K. This shows that the 
distortions of the crystal lattice became smaller. i[n general, no 
essentially different behavicr of the x-ray lines from what had alr «dy 
deen obtained at 77°K was observed at 4.2°K. The present work was done nt 
the laboratory directed by N. N. Davidenkov and A. V. Stepanov.. They and 
N. M. Reynov, the dirootor of the Cryogenic Laboratory. are thanked. There 
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‘are 3 figures, 4 table, and 14 references: 9 Soviet-bloc and 5 non-Soviet- 
bloc. The 3 most important references to English-language publications 

' pead ae-followsa: M. 8. Paterson, Acta Met., 2, 623, 19543 A- Kelly, C. Be 

monests rot Met., 3, vi 1955) ae Le Titchener, M. B. Bever, Acta Met., 
8, 338, 1960. 


. ASSOCIATION: Pisikoatekhnicheskiy inetitut imeni akad. A. 7. ‘lofte AN 398R 
Leningrad (Institute of Physics and Teohinel aay 2 imeni Acadeai- 
cian A. F. loffe, AS USSR, Leningrad) 


SUBMITTED: December 1, 1960 


Fig. 2. The width of the 400 

and 200 x-ray line.as funotion 

of the deformations’: . : 
Legend: 1) 300°K;|2) 77°Ky o+.. 
3) 4.2K; a) Ygoo?i Fads b 


2¥500" rad. | 
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Figs 3. Dependence of ihe width of 
the 400 x-ray line of alusinum deforned 
in liquid helium on the duration of 
thet Age at 300°K. 2 

end; a) t, days) b) v-10° rady 
rei after cold nesaentee at 300°K.. 
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AUTIIOR: midyavin. o.V. 
TITLE: Mechanical Properties of Solids, Especially Metals, 


at T « 4.2°K and Helow, VI. Influence of Preliminary 
Deformation on the Mechanical Properties of Cadmium, 
Armco*TIron and Tantalum 


PERIODICAL: Fizika metallov i metallovedentye, 1961, Vol,11, No.2, 
pp. 281-284 


TEXT: The author reports a continuation of his previous work 
(Ref.1), the method of investigation, specimen shape and 
dimensions and grades of metals being as described in his work 
with A.V.Stepanov (Ref ,2 to 6) and B.I.Smirnov (Ref.7). The 
object was to study the effect of extension at 300 and 4,2°K on ) 
the mechanical properties of polycryataliine cadmium (99.98%), 
armco~iron and tantalum (Ta + Nb « 99.74%) at 4.2°K in the 

annealed and unannealed atates. The tensile atress (kg/ma2) 
strain (%) diagram for cadmium is shown itn Fig.l: curve 1 refers 
to 4,2°K; curve 2 to 300°K after 6% deformation at 4,2°K; 

curve 3 to 300°K; curve 4 to 4,2°K after 9,8% deformation at 300°K, 
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Preliminary deformation at either temperature has practically no 
effect on the diagram for either temperature. The nature of 
fracture at 4,2°K is alao unaffected by preliminnry deformation, | 
Apparently cryatal-lattice distortion produced by low-temperature 
deformations are largely removed by heating to 300°K (for 17 min). 
For armco-iron the stresa-atrain diagrams are given in Fig.2. 

For this material 78°K was added to the test temperatures, 

Curves 1, 4 and § refer to annealed specimens, 1 to 300°K, 

h to 78°K and § to 4,2‘K after 4% deformation at 300°K; curves 2, 
3 and 6 refer to unannealed specimens at 300. 78 and 4,2°K, 
respectively, The nature of the fracture was affected by 
prelaminary deformation, Preliminary work hardening produced as 
a result of preparing the specimen at room temperature has 1ittle 
effect on mechanical properties at any of the test temperatures, 
Unannealed specimens fractured at higher stresses than annealed or . 
preliminarily deformed ones. Fig.3 gives stress-strain curves 
for tantalum; curves 1, 2 and 4 refer to annealed specimens, 
respectively, at 300°K, at 4.2°K after 7% deformation at 300°K, 
and at 4,2°XK; curve 3 refers to unannealed specimens at 4,2°K. 
There is a sharp dip in the curve before fracture for the 
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specimen deformed at 300°K, A similar dip has been observed 
(Ref.4) but at a lower temperature (1,6°K), As with armco iron 


the unannealed specimen at 4,2°K fractures at a higher stress 

than either annealed or preliminarily deformed ones. 
Conclusions: 1) preliminary deformation and work hardening at oo 
300°K has little effect on the mechanical properties at 4,2°K of age 
the test metals, the effect being much less than with copper, ae 
aluminium or nickel (Ref.1); 2) proliminary deformation at 

300°K affects the fracture of armeo fron and on the appearance of 
dips in the stress-strain curve before fracture of tantalum at a 
4.2°K, Acknowledgments are expressed to Professor A.V.Stepanov t 


| and N.M.Reynov for their assistance, There are 3 figures, 


3 tables and 8 Soviet references, 


ASSOCIATION: Piziko-tokhnicheskiy institut AN SSSR g. Leningrad 


(Physicotechnical Institute AS USSR, Leningrad 
SUBMITTED: February 10, 1960 
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TITLE: On the effect of deformation speed on the intermittent deformation of ase 
aluminua at T= 1.3% | ands 
‘SOURCE: Fizika wetallov 1 metallovedentye, vol. 17, 0. 3, 1964, 439466 os 
‘ Lg 


‘mop1c TAGS: deformation speed, intermittent deformation, ‘aluainus, polycrystalline |: 
alusinus, low temperature ‘ 


‘ABSTRACT: In thie paper the author studies the influence of deformation speed on the - 
+ dntermittent plastic deformation and mechanical properties of polycrystalline he 
--qluminum at 1.3°R. This research is a continuation of previous work by the author 
; (Klyavin, 0. V.3 Stepanov, Vv. As FIT, 1959, vol. 1, no. 11, p- 1733; Kiyavin, 0. Ve... 
- . FIT, 1960, vol. 2, no. 8, Pe 18913 Klyavin, Oo. V. FMM, 1961, vol. li, no. 2, Pe 261).. 
-y. ia which a atudy was made of the effect of certain parameters on the appearance ad 
J, regularity of intermittent deformation of eluainua in the region of helium tempera* Pe 
are The results of this work were presented at the VIII All-Union Congress on . 

‘ ‘Low Temperature Physics, Kiev, Oct. 1961. Tensile diagrams of aluainua et 1.3%, H 
‘gs well as microphotographs of aluainus surfaces are included in this paper: With (> 
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i gn increase of the deformation epeed of 500 times (from 2 - 10> tol: 10 2 sec”) a 
at 1.3°K, a tensile diagram of the samples of polycrystalline eluainus (99.34) ae 
; inielally acquires « wavy character and then becomes intermittent. At a tesperature: 
sis of T= 1.3, the character of the deformation speed influence on the mechanical =; 
characteristics of aluminum deformation changes in comparison with high temperatures; | 
The author expresses hie thanke to A. V. Stepanov for his interest in the article © < 
‘and discussion of the results. Orig. art. hess 5 figures : encds b 


aa 
oy 


‘ASSOCIATION: Fiziko= (Physic 


AYE ens 


ye Oe EE fee , 
cane aw Ed Ekta de cenit 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723220015-9" 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723220015-9 


“Ss PAS oe EG] ABR FN REAR OSG PMMRRME eee a Ce eee Th Ree Re ee 


ACCESSION NR: APLO3L057 8/0126/64/011/004/0592/0600 


_ AUTHORS: Kiyavin, 0. V.j Stopanov, A. V. ; 


- PITLE: The influence of the state of the surface on the unevenness of deformation . 


of alusinun at a tomperature of 1.3K - 
SOURCE: Fizika metallov 4 metallovedeniye, v. 17, no» li, 1964, 592-600 3 


: TOPIC TAGS: plastic deformation, tensile stress, grain size, yield stress, 
“ aluminua/ AD 1 aluminum rod, PMI 3 microhardness spparatus 


ABSTRACT: The authors studied the effect of surface conditions obtained by 


different motal treatments (cold working, annoaling, pickling, oloctropolishing) 


_ and of grain size on tho unovonness of plastic dofurmation (undor tension) of 


Card” 2/3 Beate 


polycrystalline Al (99.3%) at 1.3K. The specimens wore propared from AD-1 brand | 
rods in tho form of pins having a working length of 20 mn and a diamotor of 2 m, | 
Tho grain sizes used wore 130-150 microns (annealed at 400C for 3 hours). The i 
studies wore conducted on specimens having 3 different surface conditions: 1) af=— 
tor olectrozolishing in solutions of 250 ml of glycorine, 168 ml of methyl alcohol | 
ani 70 ml of Hly 2) after chemical pickling in solutions of HCl for 9 hours, 
HNO; Lor 3 hours, HF for 2 hours, and Ho0 for 5 hourss 3) in the original state |; 
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t 


_ after preparation of the specimen, After the surface treatmont at room temper= 
ature, the specimens were cooled to 1.3K and doformed until failuro by tension in 

@ machine described in an earlier work by the authors (71M, 1959, 8, 27h). Tho | 

“microhardness of the surface of the working part was tested in a PHi-3 apparatus 

at 300K at a load of 1 g. In the stress-strain diagram of the unennosled specimens 

' with pickled surfaces, a sharp decrease in the valuo of tho yiold limit from 17 to . 


| 2 kg/em® was observed, and there was also a sharp decreaso in the nurbor of tracks. 
; Electropolishing also decreased the numbor of tracks, but this effect was consid~ _ 
: orably weaker than in the case of pickling. The plot of the number of tracks | 
: versus the diameter of the specimons showod an abrupt occurrenco of a minimun, 
-} The behavior of annealed specimens was essentially difforont fron that of the» > 
unannealed spocimons. In the first case polishing and pickling reducod the number 
.| of tracks roughly by.-the same deguee. Thig-effect was not as pronouncod as in the 
| case of unannoaled specimens, Moreover, the range of diameters whore the nunber of 
‘tracks reached a minimum was twice as large as that in tho case of unannealed 
; Specimens, The increase of grain size caused an increase in the unoveness of 
; deformation and an inorease in the number of tracks. The authors thank B. I. 
raed and L, P. Vakhmyanin for helping with the measuromonts. Orig. art. hast 
: igures. 
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“Mechanical properties of crystalline bodies at Liquid heliun temperstures." 
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NOZDRAYUKHIN, V.K.j KAEYTE:, A.A.g KLYAVIN ELiZOV, 1.3 SUSLOV, V.¥.3 
PAK, V.A., kand. geol, enin, nauk; i KOVLeV, V.E.3 LESIIE, Yu. 
KOWOLEV, I.A.3 RACHKULIK, V.1.3 TACHKOVA, Ke A.3 KOLESIIKOVA, 
. VeNe,y kand. fis,-eat, nauky HASYROV, M.3 SIUL'TS, Y. L., doktor 
. geolgr. nauk, prof., otv. red.s GAYSINSKAYA, I., rod.; MASIARIPOVA ,D. 5 
red.; GOR'KOVAYA, Z.P., tekhn. red. 


[Fedchenko Olacior]Lednik Fedchenko. Tashkent, I2d-vo Akad. nauk 
Usbokshoi SSR. Volel. 19@2, 247 Pe (MIRA 15:8) 


1, Akademiya nauk Uzbekskoy SSR, Tashkent. Institut matematiki. 
(Fedehenko Glacier) 
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Model of an infinitely long channel containing liquid metal 
-_— exposed to a traveling magnetic field. Mauch. dokl.vys.8 3 
emerge 0032203210 158. (MIRA 12:1 


1. Rekonendovano Inatitutom fisiki AN latviyskey SSR. 
(Magnet ohydrodynam{cx--Modele) 
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niet of rotating magnetic fields on turbulent heat transfer 
in mercury, In Russian, Vestis Laty ak no,5:67-70 ‘60, 


(Magnetic fields) (Mercury) 


(ERAI 10:7) 
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QU.2SOO 068, hh 3117/8108 
AUTHORS : Dobryakov, D., Krumin', Yu., Klyavin) Ya., Nikolayev, ¥. 
TIPLE: Investigation of the possibility of conveying splerical 


Conductive bodies by means of a magnetic traveling field 


PERIODICAL: Akadeniya nauk Latviyskoy SSR. Izvestiya, no. 12 (173), 1961, 
55 + 60 


TEXT: Ponderomotive forces vere determined, which are necessary for 

conveying solid and hollow spheres placed in the magnetic traveling field 

of a cylindrical inductor. Experiments were conducted to convey solid 

spheres of various materials in a magnetic traveling field inductor under 
dynamic conditions, For the motion of a sphere in a tube, an approxinate 
equation was derived under the following aseuaptions: (1) the friction is 
proportional to the velocity of the sphere, Fos6tion =» kv; (2) the x 


acceleration of the sphere ia constant, dv/dz «= a « consty (3) the 
electromagnetio force Pon does not change with velocity (holds for a amall 


range of velocities); (4) the energy consumed by the rotation of the sphere 
Card 19 
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Investigation of the possibility... B117 


during its motion is neglected (holds for angle a close to 90°C). The final 


equation to: P, - (a/e) + sina, where Py (Po ~ Pretetion)/#6 (= = mass 


of the sphere), This equation was checked experimentally (Fig. 5). The 
abscissae H are the ratios between_the field in the inductor and the field Vi 
at which the sphere floaty (then, Hf » 1). The meaeurepents were madg for X 
3 angles of inclination of the tude (inductor): a « 90°, 60°, ard 30°, The 
field in the inductor, in the direction of its propagation, does not take 

an exactly sinusoidal course, so that stronger and weaker field sections 
alternate Along thie direction. At a certain field strength, a stronger 

field section develops below the sphere, which keeps it fron falling. 

Above the sphere, a weaker field section develops, not sufficiently strong 

to lift it. Thies mechanian keeps the sphere afloat. Spheres of different 
materials but equal diameter have equal Py -versus-H Curves at every spe: fic 


angle. The mean xelucity of the sphere was also Calculated. It is shown 
a9 a function of H in Fig. 6. © is the ratio between velocity of the 
sphere in the presence of the field and the fall Velocity without magnetic 
field. The absolute values of % are blotted as ordinates. It is 
characteristic that all experimental points for all angles lie on a comson 


Card 2/5 
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curve and are distributed among 3 sections: section (a) characterizes 
deceleration, (b) the floating suspension, and (c) the lifting of the 
sphere. Coppers and aluminum spheres were used in the experiments. Yor 
lifting tin and lead spheres, very high field strengthe sre necessary 
whioh were not reached in the experiments. Nevertheless, the experimental | 
pointe showed the tendency of lying on the common curves (Figs. 5, 6). 

The investigations permit determining the parameters of ponderomotive 
conveyers. There are 6 figures and 2 Soviet references. 


ASSOCIATION: Institut fisiki AN Latv. SSR (Institute of Physics AS 
Latviyekaya SSR) 


SUBMITTED: § April 5, 1961 
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_ ACCESSION NR: AT4O42291 | $/0000/63/003/000/0137/0152, | 
i = oe : 
; AUTHOR: Bushman, A. Ke} Veklenko, I. As3 Klyavin’, Ya. Yas; Liyelpeter, Ya. Ya. | 
: TITLE: Design devalopment of electromagnetic Induction pumps at the Physics : : 
; Institute of the Academy of Sclences of tha Latvian SSR * }? 
: 7 
i SOURCE: Soveshchanlye po teoreticheskoy ! prikladnoy magnitnoy gidrodinamike. 34; gees 
; Riga. 1962, Yoprosy* magnitnoy gidrodinamt ki (Problems In magnetic hydrodynamics); | 7 
i doklady® soveshchaniya, v. 3. Riga, izd-vo AN LatsSA, 1963, 137-152 : v 


i TOPIC TAGS: hydromagnetics, electromagnetic induction pup, cylindrical Induction: 

: burp, spiral induction pump, straight line pump, liquid octal pucp, Induction purp 

| design, induction pump cooltng system, flow channel Insulation, flow chaanel con« 

' Fiquration, sagnette circult design, pump {N-1, pump THe purp 1N-8, pump IN-9, 
pump I-10, pump IN-11, pump IN-14, pump SIN-?, pump SIN-3 


‘AOSTRACT: «Tha report presents a brlef survey of a number of designs devaloped at 
the Institut Flziki AN Latviyskoy S$R (Physics Institute of the Latvian Academy of 
Sciences) in recent years; specificlations and pecformance characteristics are i 
tabulated. The designs Included straight IIne, spiral and cylindrical ciectros = _. 
magnetic induction pumps designed for the transfer of Na, Hg, Hat, Pb and inCa In ie 
cthe {aule state, operating at temperatures of 50 (Hg) to 650C (Ne) and Ine free 
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quencies of 50 cycles/sec., and employing Iiquid or natural convection cooling 

i systems. General discussion topics Include the preselection of basic design charac 

j teristics In relation to the overriding operational requirements, the configuration _ 

| and construction materials of channels, methods of mounting magnetic circults, and. 
the selection of cooling systems and heat Insulating materials for the flow chene | 

nel. Orig. ert. hess 10 figures end 4 tables. e 
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Calculation of temperature Halas within, jnductton suse, with liquid cooling 


seveahohantya po tecretichaskoy t prik 
—Voprasy aagnitnoy & vTm Prob Lens 
niya, v. 4 Sige, Ind-vo AH LatSSSR, 1964, 


TOPIC TAGS: induotos teaperature field, Liquid cooling induction pump, tadustion 
(pum temparacura, electrouagnetic pump 


7 fe tial ays o iT 
ABSTRACT: During the design of “electromagnetic: induction pumps, it 16 necessary -t |- ies 
calculate the average and waxinua tesperature excesses within operating parts. “gue 
pumps often have Liquid cooling devices, investigstes, thao ~j - > 
retically end experimantally, the ooling and the di- 

rect groove cooling with the cooling system 1 and the heat ine, |. 
aulation of the channel. The stationary temperature field distributtor within the ¢ 
tnductor of the induction pum ig dateruined by 4a systen of thermal corductivity. , 
Since each particular design incorporates specified gecastry, given asiertal 
properties, and definite brundary conditions, the celculetion of the trmperature 

jat any point of the conductor ts theoretically possible. To simplify che 
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ACCESSION NR: AT$009760 Ca} 
otherwise cumbersone calculations the authors ussumed 1) that the Cemprrature D fos 
langth is a pertodic function with a period equal : 
2) that there is a0 temperature drop acrots the 
-dimensional); and 3) that the a 


" dtetribution along the puno's 
to the pitch of the groaves; 


width of the inductor (the problem becomes two 
true heat conduct ton coeffictents in the nonhomogeneous portions of the taductor 


may be replaced by soma average coeffictents which may be found matheratinally or 
empirically. The results of the calculations are shown in the form o: graphs éne 
cables ano are compared with experimental date. The agreement io fai, and the coa- 
putation method can be used for the estimate of posstble temperature fluences on 
the operation of the inductors. “The program for the calsulations was éavelopad at ' 


the vychislitel'nyy teentr Latviysksgo gosudaretvennogo universiteta (Computer l 
£ ¥, EB, Abolig!. Tecbaical © 


; Center, Latvian State University) under the direct‘on © 
i Assistance wag also rece ve rom_B. 8. Levi and U. 1. Reytia of the Computer Cen- 
ter, end from G. Pa cCherfas of the Institut f{eiki AN Latv.SSR ( Phys‘ cs Institute 
& formulas, 7 figures end 2 tables. 
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AUTHOR: _Abritska, K. Yu. Klyevin', Ya. Ya, i“ 
: _setgmaemenehn SeeienNtiaEtintteste se, 


TITLE: Deteraination of the optimum cooling method for the elec:romagnetic Induc- 
ticn psp 7 =, : 
| SOURCE: Magnitnaya gidrodinamlka, no. 1, 1965, 129-140 

| 


" TOPIC TAGS: liquid metal pump, sa amics, cooling 
<1 ABSTRACT Asseuemenit ‘the affectivenses of two alr- and two) iquid-cooling-me~ 
i thods for temperature control of the Induction pump is presented. The methods d 
' cussed are those that are employed by the Institute of Physics, Academy of Sclences.: 
Latvian S9R. To determine the effectiveness o farticular cooling wethod relatively 
gimple schematics are constructed accounting for various losses in the pump compo- | 
‘nents. The essential point of the method is that the wrong choice of thermal losses | 
and thermal conduction fe reflected in the final results and deterzination of the | 
loss input data can be adjusted by wore precise computation. Deta fur certain pusps 
- ane presented, Sows cmputations are given to show the effect ¢f variation of coll. _ 
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| 
‘winding losses on the pump cooling for each of the four cooling nethods discussed. | 
| the analysis provides the deeigner with the simplest cooling mat‘od for the required 


electrical loads. 
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‘TITLE: Temperature and thermal current distribution in a linear three-phase magneto- 
‘hydrodynamic machine with indirect cooling of the windings 


SOURCE: Magnitnaya gidrodinamika, no. 3, 1966, 135-145 
; TOPIC TAGS: MHD generator, heat equation, temperature distribution 


stave: The solution of the problem of stationary distribution of temperature and 

_ i thermal currents in MiD generators with ind{rect cooling {s given to provide the 
leriteria for improving the design of such machines. The problem {s formulated and the 

| effects which can be neglected are enumerated for the case of a simplified structure. 

The solution of the heat equation is obtained by employing Fourier anaiysis of three 

‘; separate components of the machine, i.e. for the insulation of conductors in magnetic 

i field coils, for a fluid channel and for a cooling medium. These three phases are 

mutually dependent and their interactions are discussed. The procedure for using the 

results of one phase as boundary conditions for the other requires some reiteration. 

. jOrig. art. has: 64 formulas, 2 figures. 
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KLYAVINA, M.P. 
ee seneralieation of a conditioned sound reflex during early postnatal 
developrent in anisals born at relatively mature ond iemature stages 
of development. Trudy Inet. fisiol. 6:520-436 '57, (MIRA 12:4) 


1, Ilaboratoriya sravnitel'nogo ontogenesa vyeshey nervnoy deyatel 'nosti 
(saveduyushohiy ¥.4. Troshikhin). | 
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